(1) Figure S2 . Relation of membrane potential and fluorescence intensity. 
Estimation of transport rates.
In the vesicle experiment, cation fluxes across the membrane occur in both directions and compensate each other until the concentrations inside and outside are the same. For example, assuming that during depolarisation (Figure 3a and b Since cations flow simultaneously in both directions the net current is close to zero and limited to the capacitive component associated with the change in membrane potential. These considerations are made under the assumption that sodium and potassium ions are equally well transported and hence the membrane potential will reach zero when the concentrations are equal inside and outside the vesicles. This may not strictly be true. Figure S6 . ESI-TOF mass spectra of Au/carborane NPs after sodium exchange with lithium (red), potassium (green), magnesium (blue) and calcium (violet). The yellow trace shows the sodium of as prepared Au/carborane NPs before exchange. Note that, unlike lithium and potassium, magnesium and calcium practically do not replace sodium. This is in full agreement with our findings from charge transport experiments, i.e. no transport of magnesium or calcium. . These are also visible in the spectrum of functionalized particles Au/carborane (b). 8 In the same way free ligand molecules of PEG-OH were compared to Au/PEG-OH nanoparticles (c) and (d) respectively. Where broad band around 3400 is assigned to -OH and symmetric and asymmetric CH 2 -stretching bands of the C 11 -methylene units are expressed by two bands around 2850 and 2920 cm 
Ion exchange experiments

